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(54) SCROLL EXPANSION MACHINE AND ITS DRIVING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent an extreme 
reduction of energy generated from an introduced fluid 
by producing a volume ratio and an introduction volume 
corresponding to introduced pressure. 
SOLUTION: This scroll expansion machine comprises a 
bypath port 14 for communicating a high pressure part 7 
at its predetermined position with an operation chamber 
located between a minimum position side and a maximum 
position side and a valve mechanism 15 provided in the 
bypath port 14, which is open when the introduced 
pressure Ps as pressure in the high pressure part 7 is a 
set one or less. 
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[ 8»*Bl ] H** 9 n — Arts J: tflKHI* ^ n — /vco 
ffifc&&!±mz-$mtS -£:<3 J: 5 Mb fc* * o -/u»56« 

fc- t %wmt "TS ft *JSl , 2 (DV^-ftb^l iS^IB* 
ft ft5£5 fulB^M^^^— 

flfefcbfcr fc -5 coi^-f^l if 

[ It^il7 ] Ig^ ^ o — TfMmx ? p ■ — 

l ft#& »«ds*fti-s fnb*<o*/jNfifcit«TieflE»A^ 



[ 1 ] Bf3effi«3*6fH»*o*/iH«"e*>««^ 

[0001] 

[ 0 0 0 2] 

mr?$>*> , j t(o&#ma.ttL. m^^m^s -2 8 4 6 
[0003] (onms b ^ o 

EElfBf <D«ft:SraiA-t-« r t J^J: t9 . fHttSeis*:* < ft 
Srm^ttitfcL 1 NISEIS ix. f^ib^eCDS^ffiS 

«tf«e**(ejEE«g^#ttjs itz^b mi, , ksi 

[ 0 0 0 4] 

[ »W3fls«BfcbJ:5 t-tzwm] b^b, ±:IB^J:5 ft 
[ 0005] ::t% tSit^-^fc5: (o^W^ 

-;WO+^L 2 <£>[§]fc£liS9 0 degr N i: ^b 

HI 9 ^C^V^T, *K$^c»M(?5f^»^el CO^^V 

4r -T^ , v a , v e feMmx ? n — yl^bcD^ y ^d^5J: 
t5H*^ ^ d — y y c <D^ Jfc-^iiS* t-ft#b , 
mm&( Va/Ve) tt-fT*>5ri:^5o 

[0006] 
[ »1 ] 

»bv\ 
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[ 0007] L.fctfs 0 T. j&j±Mgtemzz>mm<D{ / fm 

^e5 COH^JP e agAJE^P s ^ % ^«J:fc( Va / 
Ve) JCJ;9»*6 0 :wf:y), mAI±JjP s £ 

^>SNttlJEE*Pd <DJ£( Ps /Pd) -e*>SMP511t^ 
/J^<, Pe <Pdi ft 5 n — sMBKtt&S 

te-TS 4§£\ fP»&rt<Oil#:tt#UJE*P d J: «9 t IS 

[ 0 0 0 8 ] ai»«lcJ:-5aifeSr|RW-t-5 0 Hi 

0 JciSfflggs^»^of^ftSe<DP Vi»EISr^-r o f^id^e 

bp e\zftz&^mmtz>m<Dmmz.j:y mi o ( a ) 

JBE^^Pe S^iftTLfcfl»Sea>fe*ixJ;g fe 
fi. TOtxv^ff^^£^5 ^it^Ii o(b) (e: 

x\ sai 3 b --rmrni 3 a > icwst-sai 

0(c) 3 c -C^-rBW5»*iaig«»$c*: * 

— /ub co^ iy ^d t/H^* ^ n — y y*c<Dm 

^Ps ds*v^*fl=tftt#< Tfc, «AJEftPs j&sffiv^ 
#^fi/>ft< ft5£ ^iSJbS. 
[0010] #fcH£E*Pd ffi 

v^#coiJfAjEE;*7P s fcttLXItttit 0>B&*16aS/h£ 
< ft 5 . KoTBBJtt Ps /Pd ) as/Js*< ft^co 

fc* — ^^»i£( Va /Ve ) T^JgtH^^ u—/Vb 

»UfciBl»»a^s«*L^-f< ft 9 > a^tffiT-r 

[ooii] ±e«*<DH»*««fci- 



[0012] 

SIhI^ ^ n —/V(Dfamz.£ *) »»Uft3flSfe»HjdS3Efti- 
t-J: *5 > KIhI^ ^ n — /ui^mm^^ < ft S co^ 

SEftHTTMtt, ^^f^ttS^^^^A-r^r 
[ 0013] ^©J:5 ftfllfiKTftt, HJ£, ^E[H]^^n — 
/^^f^»^^^:# < ft^ W^oMm^trWa^xMmi 

^frO^Ai±^^«*. *¥A^»^ ^JBEtpoff^jcoS: 
7t. fiV^aj[AJEEA35SJRE3bT»3Kit^/h*< ft 5^0 

[0014] fHBSf4*/JH!flrJl35^ **ffiH«^<Oj6liI 
^»tfflcf*:j6«JBKb T^AJBE^jJ: 5 fc ffiEEtdfto X v ^6 

acs*«Kft"c, tot, wsrjftjgjaEffiflc^asftu 
[0015] mmmm\z£zffifc<DmAtem&<Dffi7£fe 
itdsafts t , -tn^*fjs*r^> «s»s<a»»ffi«as »ft 

[0016] Sftofcgf^<ft«"e<Z)3iBE^J:5SEflc<Da| 

»ftofe»«ffi*<D»cfr5 , £bft5«/£T 
tt. »E»ftofc**<Dffi*fiTWjS**«ffl-r5(C»^» 

[0017] Bf*ffi«jSSf^»So*/JHtt««|-e*>5fsif 

jSKfr(D*A^^®ft|gJE^^fc tb^i-v>^ijfi!tt 

[0018] *fP^^a- H^^n 
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«£ 5 ^ttx^n -/ujJS^^-C o T . */K WcJz&W 
S t r. *i* iKJE<BaSj3rja£*7KTi: 

too2o] imm&w&xftKj&a&ix^ 

<DagA£r#5 KIMWzifc, ^^ftfE»^f5 bcojEE;^ 
[ 0 0 2 1 ] Itm^ &4 1B£LhKttk*L 

[0022] ffirEf^»s*s**si5^fe«ja«--»»b!!c 

[ 0 0 2 3 ] jtu!E'*>f '^xzK*- h SrMfEH^^ a— /u 

[ 0 0 24 ] 1ME'*A'7mm*:tf—A>k =>f ywtfto-ClB 

[ 0 0 2 5 ] *»M<o*nKJi<DB«*5J:t54WRW:, JH 
*»*^fo*-e*^u riffle r t as-e# s 0 



[ 0 0 2 6 ] 

[ 0 0 2 7 ] *^lfiO?gffi(D^^ yu»3g«fi. Hi 
— H3 H5 . H6 ic^-r^JcoJ:9 feMcD 

m^-WlWi, @ jfe* ^ n — a-5 *5 J; WScET^ # n — /U3 o 
7 7^5a, 3 alri^^T, fflSWfcJglal;* ^ n — 
^3 (^Rfiii^jGofeJglHltrctt) »iftb3&^6>«a[*r^ 

^6 fci«ffiW7 ^)»iALT, f^®J^6 < ft 

5#J—K[H]^^U -^3 tfS»£<aflgK£#V^lEj£ 

<£ 5 5 i t % \^ **ffiK«<Dff «iS6 ^& 
ffiJEgpi 0 tcftffl* o ^HtcJ:^ N J^IU^^ 
/>5 , 3 Pfl(D{^»j^6 {Ci^j±aS7 ^bSMiAL 

r tttCPlb t flftV\ 

[ 0 0 2 8 ] fflrEttlU^ ^ n — /U3 COj^lFlSj^Jii. 1 o 
^ n — /U3 i: fc«2 cott/^L 1 * ^>|9 <7>HIte£ L 

t SrsK^h 2 1 frc£ o T»»b , r t m 

5/ ^5 a<t *^fc>^:T«fiFb , ^^CO^ ^ a, 
3 a^fCfu|Ef^B^6 ^rH3 , H5 tc^i"J: 5 

[ 0 0 2 9 ] Jg[Hl^ ^ n — /U3 ^)tffi3 b I^Ut r ^ 

5. HSe^^o— /us <Oiil65b irSBtctt*^— 8 SrR 
ttTMia^h 2 1 fc*fflt54?lT13l^^n^ 

5 ffiijtcffifef 6 r. t tcj: 5 N mm* ? n -yws Visits 
b 0*»l-l»ei«£E«f57 Sr»j«U, r^|gjEEgl57 

b Tfe5 0 ^ n — /U5 <Dm$i5 b ^^S/Hi^flJ 

<Dfmm.6 {-HJEESP7 J&*e>iKflE<?5«IEft:SraiA-r5»AP 
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[ 0 0 3 0 ] ^ J: 5 ft*IBK<z>JBIIo^^ n -/umm 
75 a s 3 aflBtCjgJSte tltltfcmx? n — /U3 (DffiHItcJ: 

/^3 Mf£»^6 *S«^<z>«!lHl*Sr^TifEfr 
{SJBEffil 0 M#ttJ£ i±5 r t &m 51b TUKft-rs (7) 

(Dj^mme At TMtS I1*S$:JML 

[ 0 0 3 1 ]C^5 1C V ? P -/^5 , 3 

IH0>tfs|&S6 ^iftJEES?pcoSSft:Sra»ALTjglHl^^n— /u 
3 fc:fls»S6 ftSfll^<Ol6ig*Sr»}6^TjBEig 

IST'fiTtS r t fl5& 0 X*b . Sffi^7 <OEJj&&& 
EE*£ATfc:**Ltf, BF*ffi«^TtHB*6 {cffln^afA 
r £ IcJ; 0 N f£»:^6 j&sK£5»ISU;i»A£*vt^ 
S^o^AJE^ff*. #A#8»s, iSJBESFP7 <Dj±^j 

b, ffiv^»AJBE*36SJHE3bTPKJt36S/h*< *5^S:|h1 

[ 0 0 3 2 ] fp»^6 0*/JHftjfc6=»fe**{BI^»»^ 

V^T, fSJBESP7 (Dl±t)&¥(D£ 0 i^{gTbX^Xt> **b 
t ^n^WfrSr'^A-r-SfcfeOlSEEiftSW&jxS, t£o 

[ 0 0 3 3 ] trffE||JEE(c<t5iffi#:<^*Att«»(^gFfSte 

X. S6BE»cJ:S*fl:<o8|:ASrJ:9 #*«ej6*< E^5 0 * 
**ofc^ffi1I^o|iHE^J:S»*^S|CASr, A 

5 £ 4r<0ffi«c*3^Tfc »<*OT*Afci&Sfc3ffias#& 



[ 0 0 3 4 ] *HJfi0^ffi^^n— /HKiHBtt, J^Jb 

*5J:t^H5 —07 \C7jk<rm<D3:5 */K *Afc 
««|corao^l&^6 fc*flEffl57 fcjJrJ£ffi*£T»DS* 

^j^tK — h 1 4 ^1 9 h r CO^^T^^/K— h 1 
4^19 idSSrSEi«JEESP7 OJBE*^R3£JBE*KT^4S4: 
f!S< 5^20 &m-fx&% 0 r*ucJ;9 , 

fE#<^. *tihx?*—/i'mmmiz&\,^x ! &m<oMBE : & 

7 ^>T^xjK— h 14^19 h^v^f 

mmi s ^2 o t iei:fijffliT@ittic*su 

ilb $ y<-f ^-M4^19^ ti& M!±%%7 

&mfem*i£kTt KotLt % iz.m< y</^wmi s ^2 

[ 0 0 3 5 ] JtTSB^M^aK— h 14^19 ^Sfj|E@^ 
^^n— /U5 <D»4R5 b t^RttTfcS C0T% 1«5 b 60 
W^coj^jEgP7 ^>^M«5 b C0«J?^C0^$ ^fL^M 
< JtojttC*^-'^* — h 14^19iaoT, f^ft 

^6 — (^ac^o^A^EitbS co-e\ Jraxdssa-cs ^ 

5 a, 2 0 a^r r2 ^ /W^fal 5b, 20b X^Xb Xfe5 

^X% *3ft36S«*TJtS»tt3ftsj:< , ffi^Kjetta-fA'tf 
fctl 5 b , 2 0b W ^ fCt o T IB#^oIE«| 

[ 0 0 3 6 ] ^fc, ^SiS6 & ffl&ttmz3&J$& tl, '< 
4s<Xtf—h 14^19 &WfrtefEWl&6 if 5 L^BIW 

^1 9 Sriit:fc«E#©a»ASr^5 ISSi^t % *f»*f^ 

[ 0 0 3 7 ] M5 — H7 ^^-#!Xte#*C, -/M^^* 
— h 1 4 ^1 9 AS 2 o-fo^ff4 fflK»tb*XT*5!9 . 4 

■^^«*<o#ASr*at"S©tc»ai"T?*>-6u, gfjeffi 

[ 0 0 3 8 ] tulS{^S]^6 ^^^r^^J^aaaS^ilib 
^^^>^®^^< 5 ^^?f^^^ V itrjfE^ 
-f^-XaK— h 14^19 ^MfE**^. o^J9 H36^^ 

v^^ffi«-C(Of^ib*6 tc«^5gA-f--5 J: 5 K#5 0> 
X, i«JBE»7 ©**ofc*»^JE*(£TJC*fLje&*ft* 
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[ 0039] r^t% ai —03 ^-rwco^r, £ 

19 ^*ia*r#oT**|f|S^fe«ja»lC|ftJt, 6 a— 6 e3r 

MLT&5 0 r.*UCJ;!K i^^n-yUS (Z)«i«L2 
SBfc. f^®^6 JdifiSffi«7^fei«JEeDSEf*:S:SIAf«* 
AP5c SrK^T&So iftJEO*Efrfi> ^X^y p 9 ^ 

t>mj±m ^m*ti±m, ^aps c &&xfmgz6 & 

P — /W3 <73^ y ^°3 a 4o J: Timfe* 0 n — C0^ ^ ^ 
5 a (C^L. f£»^6 a OSg«&tfc*:L J; 5 t Jl* 
f^ffiS^S, *<03|**, pTttW-CfcSieill^^o— /U3 
dSJ: Xf^<D<7 y ~f3 a aSfHtt*6 a f£ft^6 b 

fiTtt^, «*RiLT{BJEE«l 0 ^inK< , 
1 H#fflSti5o 

[ 0 0 4 0 ] m^, 01 > HI2 tc^i~J:5 &^>f ajf 

^14^r, @3&*^n — /U5 <£>ttl£5 b {C103 ^>tH" 

IH 2 f;i^t\fc5 5 SrfllxiTV^o ft*5, 

/^/^3jf^ 1 4 J*. @Jfe*^ u — /l»5 b {C 

pr|S<t ^EE§[57 £riffil£ #-c# , b co 

tStf£#tfSjWE»2 l£^ftLT^S<7>T\ ^^tK — 
h 1 4 SrKttSfitacoS^gft^Sigv^L, #3f^K 
it^i-V\ h 1 4 £f£Jt5{&« 

■^5)3 6 0 d e g £JU*3<*>fl*E«* £^ 
H^^n— /V5 £D^^^5 a {:f p v otl 80deg| 

[ 0 0 4 1 ] s<«Cs<xtf~-h 1 4 fc^i^WBl 5 (Dm 

^^OV^TPI« 0 5 yUl 5 a 

fc , /W**ai 5bt, flfMgi 5 d trfrtZtttaHm. 
1 5 c ^bi^JlTV^o 1 4 «0^: 

^ n — /U5 C0^«5 b <Dfcm^6 «<£>ffi®5 d ^b*P 

HaK RfJglSl 4 a C0JS®£ Ki±^7 fi|<D£R95 e 
^M*rKiifS/h?Li 4 b £«;t-cv^ 0 RfiSgBl 4 a 



WrtffltCtt, i^j±g|57 «3&*feJK^#— /H 5 a fc ^^/^ 
tffal 5 b dSE«Six-CV><5. /H 5 a fiRM^l 

4 a J: 19 fe V^-Cfct) , RfSSBl 4 a C0^§i5 
TfRIBasl 4 a ^tt^fRj^pTSi^ ftoTV^o $ t-, 
R^35l 4 a (5Df^«f^6 «©AP36»& tt. tt*a-&Jffil 5 
c dSjfA. B^^tfcjJ . a-OWifal 5 b (D—j3<0 
MffittKffa^jSl 5 c tC, flfc&^*Bf4s|?— /H 5aH 

[ 0 0 4 2 ] ^ctC, yW^aK— h 1 4 C0^/V^^1 

5 ©Hr^oV^TRW-fSc 02 ^#1U^-/H 5 
a ^flft< *0/^7^S:%^5 0 5 c <D#fc£& 
1 5 d 0d^L, {^IHj^6 coHE^^rP vtt5 

^ , aK— /H 5 a tD^^Sl 5 d MffiU ^cg|5^^f^l&^ 

6 <Dl±JjPv s&sfpffib. -tixK^SB4>^ttiiS£EflB7 co 
JEE*. -T/^^AJE^P s ^f^ffl*f-^)C0T\ aK— /Wl 

[ 0 0 4 3 ] 

[ m ] 

( a ) <D£? fJlaJ?— /H 5 a |±«*a-&Jffil 5 c W^S§1 
5 d Sr*v^«4ftt8i:ft!3 , r co^rF «t *9 t a -< /W^l 
5 b (Djj&jsg , 02(b) CO J: 5 ^aK— /H 5 a 
teff*a-&J06l 5 c co^Sgi 5 d s6»fe|(KxS 0 

a-T/Utf^al 5 b (D&teJjh 5 a lcm< M 

J±/JF z)Sft-^5 2gA^i§:^idE^p i $rfat, ^rtbi 
t) ^Affi/jP s 35SjiS< sfcixtfaK— /H 5 a fi^^l 5 d 
Sr*?. iS< ftixttSKISl 5 d d»5>«*tS„ 

^-r^x^-h i 4 \*s</v7mMi 5 t^jt «9 , ^a 

JE^JPs /3SK^JBE^P 1 J:?) t ^v^^fc{iSC> /h 

l 0 0 4 4 ] 7jk^. r co J: p ft'-W^-XJtf— h 1 4 *5J; 

fPSrRWi"5o ^-AJ±^JP s 3&SK£JEE*P 1 

V^I^, h 1 4 C0^^y^*l 5 liSCT 

Hfcflfc, ^AP5 c C0^-^^Tf^itl^6 F^—Si^ iA^n 
5fc<£ N 03 tC^#6 a T^i"f^»^6 3fiS*B»Sftfc* 

»«^*A«attVa -efc^o *nfc#u, *Ai±*p 

s ^^J±/JP 1 J:?)fc/Js*V^<g\ ^^-XaK— h 1 
4 5 ^B8# N i*JEo«ci*:«, ^A^^ 

9 d»feiBffiflfB7 — *36^nfe«. ^Aos c *3J:^W^ 
— h 1 4 ^gTffi^6 P^— aA^tL^>/c^. 0 

3 {c^f^6 c -e^-rftntt*6 **hs nfcBiH©— *r<o 

^fliVc t45 0 03^fc^fc^J:5 ic, Vc 

>Va -C&5C0T\ ^Ai±^fPs 2)SR^£E*P 1 «Tfc 
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m^mtttei Ve /Va ) frh ( Ve /Vc ) —kU 

[ 0045] m^, 04 icTjk^ti^m^e <DPvmm^^ 

So 04 ( a ) (Dmm^l 6 ^®«fi^AEE^P s ^ 

t#5x^;^^^tTV^o 04 ( b ) <£>£4 

^3^1 7 a 7 b CD®ff£r5JV\fc 

mm*. ✓MV^/K— b i 4 ^l^ttTW^^^cD^^ 

So rr-e, 7 b -c^-fffia4>3&s«i»«»3fe 

-CfcSo ^b^0£it®hrS£: . ajLABEA^Ps 
Ps ' *-efflcTi-ar 4:*2iJ:9 , #3 

04 ( c ) (^^IftSfB^l 8 -C^-ra«M:, ^-Y'^sK — 
h 1 4 SrR»tfc*«OlWI«fc*5V>T, ^AJ±^fPs 5 

asRjaaE^p i j; 19 1 &^m&frffit£frh #s ^*/v>*e 

-^LTl^ 0 /W^atf— b l 4 5 
JfcriS ( V e /V c ) * "CffiTU fcZL k \Z£ Y) „ 04 

( c ) tf>«Mft«&i 8 "C^-rBSIdSH4 ( b ) <o#MkAsi 

7 a -e^-t-Bso; 5 fc ^pbfcp tt\^ &mm i b -e 

=¥-£#5 r cb dS"tf# S £ fc % fd. gfj^b [Rj-h-rs r i 

[ 0 0 4 6 ] 05 , 06 ^-TWiZloV^T^i- 

5 o f£»^6 O^ft^ , $jj2 43 J: WKBII^ ^ P — /U3 CO 

te0^S9 0 d e g ^LTV^05 fribmbfatZ 
5 Ell — 03 fC^-f"3fe<?D^J-e^)yV^«|#l 5 £r 
at0V<>f A^atf— b 1 4 ICM^X^ — MtfV-Y 
a?XsJ?— b 1 9 £rii#nLTfc5 0 ✓W^^aK— b 19 11 

tvVl^«&«2 0 «r«iTl^„ 
[ 0 0 4 7 ] »«>fV*;*sK— b 1 9 

d5@^^n— /U5 <D7y75 a *&»te«35»6 3 

6 0 d e g Hfi^)«]5ffTt)oT , £>o. *b*i&H«c 
KJtfc/W^aK— b 1 4 ±D ffi^ds. 

^ n — ;U5 <D9 V 7*5 a Mfto T 1 8 0 
d e g «^S*UfcrtSfifftffc5 P 
[ 0 0 4 8 ] ^W^zK— b 19t ^/V^^«2 0 C0« 
/Stt. jfe©W^Rfltfc^^*-h 1 4 fc'Vl^fll 
«1 5 co^^ci: mffiX$>Z> 0 s<^/<xt$— b 1 9 ttRfB 
»1 9 a £ /hJLl 9 b 3&>e>«j«$ *xT*3t) , ^/^*HI 
2 0 f£/J?— /U2 0 a £ N = >f /W*fe2 0b^ f^ta^M 
20c^ f^^L-&J$2 0 c ^JtfcS^&2 0 d frbmtit 



b s<;v7mmi 5 ^^^^^1 5 bin ff*a 

[ 0 0 4 9 ] b 1 4 CO^V^^I 5 Oi& 

b 1 9 <Ds<si>ymm2 oh^tit mm&mft&fr? 0 ^ 

>T/W^fal 5 b £ 3>f /W«a2 Obi: (Df^^oav^^ 

^««2 o <Dmm<D«t7&£ti&p 2 k-t&k, ^/vym 

m2 0 W3^/Vtffc2 0 b 5 ^0 

tffa^J; 5 t> v^c26. P l <P 2 <^BB«d5j5gt) 

[ oo5o] a — ^mmm^mi^mm-r 

So ^Ai£^P s ^r^je^jp 2 J: 19 fe Kv>^^ 

1 4 CO/V^^flfl 5 joJ: Tfs<>( s<Xtf—h 
l 9 <D/</uy>mffi2 0 ^EHCT^«9 , SSEEcoilEfrW:, ^ 

^mx^m^e rt—^«9 i&4ixSfc«> N H5 MflF#6 a 

Tf*>S„ »ci^> iAE^jP s ' *SK£JE*P 2 J: 9 fc 
< , iJ:^i±^P 1 J:H ^>r tK— b 1 9 

<Os</u-7mM2 0 ItHf , ✓W^aK— b 1 4 co^/K/ 
Wflll 5 ttBHfcfc* „ r co^ ^ , i^J£co«^ 
14^ *A^V ^9 iK£E«7 — #a»*LfcflL iAP5 
c *5J; ^M^^aK— b 1 9 SrggTtf£Bi^6 P^I— i& 

^tvsfc^. H5 b x^ir^mme dsttiasn 

fc, Iii^iAf8fj:Vbt*5„ ^ntc^fb, ?gA 
Ji^jPs ' ' dSKSBE^jP 1 J: 5 %ffiwi§<a\ 
j^-b 1 4 5 t> H3 . i«JBE(0*#tt, * 

A^V^9 fg/ES57 — ^^fc^ N iAP5 c , s< 
^ /<^7t° — b 1 4 *5J: t^^^^aK— b 1 9 ^gTlti 
^6 F^^ID iA^n>5fci6, IU5 c -VTFTf&ft 

^vc k-tZk, fS«©*A*3B((iVc ti5, 03 
^?>M^^*J:5 vc >vb >va tis^e, ^ 

v^^fcdst>^ 0 ^/c, WW{c:*BIM:f4( Ve/v 

a ) ^fc ( Ve /Vb ) % ( Ve /V c ) ^i^>lT 
V^r«Jr^^So --T% Ve ttffiBESBl 0 k^m^t 

[ 0 0 5 1 ] 07 fc«^-fHttS6 ©PV»|^# 

i^PJ-TSo H7 ©AEDH©ffl3B|lt ^AiE^Ps d«K 
^H^JP 2 ±9t i^V^#^tCf^»i^6 ^^V>T^fr^fe 

b 1 4 ^^/U^«#fl 5 i /V^aK- b 1 9 <Ds</VZ? 



(8) 
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KJ©3E;fiP 2 £ «9 fc ffi< . RffiEfcP 1 in iftvv* 
£\ ✓M»**3«— h 1 9 (D^jVfWmZ 0 tt»V^*5 

t> , iAWva ^Vb icif^p-r^cb i-, 

Mrf> ( Ve /Va ) d^fc ( Ve /Vb ) J£{£TLTV^ 
fctf>, SKfW>&#5 3^M'3f ta - J207 ©BEDGiDia 
£*5 0 "fAJKjPs ' ' ^J±^PUn 

/V/^^-F 1 4 (OsVuymmi 5 *5«tt^ 

^^/K— h 1 9 (oy</u^mm2 o «ibv^t*5«9 , m 

AWVa ^Vc t-JtiD-r^ t t fe ^Jtt> 
( Ve /Va ) ( Ve /V c ) {-{STL TV^ fc 

ftS, ^-b. 07 ri>£> 5 ^-f^X/K— h i 

4 <D'VW:/«#|1 5 *5j:tJ«/V/^^- h 1 9 <»s<j\<rf 
ttMft2 0 Sr^U^r 4: f-J:^ , ^AH^fP s (OmtK 

5 r t aspj«i-c& >9 , mm^mmi x r> % * b <d 

[ 0 0 5 2 ] 

MBE\zX 9 : m^M\~tZ> iBJBESl5(OJE^7<BTlc*|- 
[ 0 0 5 3 ]tt Htr^/^WBSrsK— A* = >f/Wi 



I H2 ] Hi <£>*^ /HB3Mi^>^>f ^aR— h 
«®0 O 

l 04 ] (HI ^^n-;«i(7)f«I-e©PVl 
l 07 ] 05 (DX?u—/^&1Bm<DfcWl^<DPVm 

0o 

[ 09 ] 08 <D^^u— A^mwMk<o^mm.^>mbi:mm 
[ 01 0 ] 08 <Dx?x2~/uw&m<otim&'?(DPvm 

0o 

3 J? D — /V 

3 a SeIhI;* ^ u — ?V<D=7 y ;7° 

5 @^X^r3— /V 

5 a n — ;U<Dy y Zf 

5 b mm 

5 c |AP 

6 , 6 a~6 e f^»^ 

7 SJEgP 

14, 19 ✓W^zK— h 

15.20 ^/vz/mm 

15 a, 2 0a 2j\' — }V 
15 b, 2 0b = >f /WJJa 



[ 07 ] 
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i mi) [ B2 ] 




VaVc V© 
Ml 
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[ Ell 0 ] 



(a) 




mm 
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[ B ] ^F^Scl 9 ^8 ^2 3 0 ( 2 0 0 7. 8. 23) 

[ ^Ufi*-5§-] <Wm2 003 -2 69103 ( P 2 O O 3 -2 6 9 1 O 3 A) 

[ <&M 0 ] ^pj5gl 5 ^9 ^25 H(2003. 9. 25) 

[ #12 002 -7 0705 (P2002-70705) 

F01C 1/02 (2006.01) 

F01C 20/00 (2006.01) 

F01C 21/18 (2006.01) 
[ FI ] 

F01C 1/02 B 
F01C 21/12 



I «t±J 0 ] W-J&l 9^7^1 0 0( 2 0 0 7. 7. 10) 
[ -^«I1 ] 

1 miEjjm mm. 

[ mm<o&m mmmmmm 

g^^c^^X, *: coitus— ^- c^>>) . 
[ l»*«2 ] 

[0001] 

[ 0 0 0 2 ] 

[ «^W] 

2 8 4 6 1 ^ftt-Tr^-nf, ttXV^ 0 
[ 0 0 0 3 ] 



(13) 
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I 0 O 0 4 ] 

■5 o 

[ 0 0 0 5 ] 

Wfe^? c -;UaO^^L,2 COHI^^|^9 0 degiT £ {C^Ufc|U9 (CjoV^X. 

thfcmr$<V^mmel »«Va N HfjtefSi±$|igtCilCSii:ttiro-f^iti^e5 ©£Ef*£:Ve 
£ t „ V a , V e fi^HI^. ^ n — /VbcO^ ^ r^djoj; I/t^ife* ^ cr — /v a <7)^ j/ 7°c»^ 
jSjgC^iS^ {'fe^U , ^fg j:b( Va / Ve ) — gXfeS w £ ^ fefllg - ^Mj^tBE 
©f^Wj^el ODfiE^jSrP a , -fSEEfPg £ i*ifii--5 jtf«^|!l&5 OEE^j^P etL, gfcffc 
^BfrfF&fgtfcSr k t -T5 i: , ZE.7JP a t JEE^jP e <DM\z.fe&.TS:<Dm&&l$y 3fco Q 

[ O 0 0 6 ] 
[ »1 ] 



[ 0 0 0 7 ] 

Ufctf^X, <£JEESl5g^ilDS WPa<^f^5&*e5 OEE^P e fit, iAOPs ^«J:fc 
.(JLaZyel.l;J:t) ^5» ^lOfefe, iAFH/iPs J» {SEE^g^^^HjEE ^P d CP bh 

( p s /p d ) -x?$>z>j&mt£&sh& Pe <pdi >fe-5^ft--e^.^ a — ;ummm&mm 

[ 0 O 0 8 ] 

^co^^tcj; mi o ( a ) tcMMfPi 3 a x^-rmm^mti^^h *vs B ~ 

xtL, % EE^7^p e ^-efSTUfc^Ki^e^^ ^:*U; 9 <fc flbV^ffiEE^/P d ^^-o fcfgEESfl 

g ^mfc&mm-r%> j-j*, ^jeuxv^EE^^-jL-a-? j£»*©ell o < bj i^^^i 3 

b Cvj<i " Hu^r^CO gjj^j ^^:-e &> -5 c ^COMC ill 3 b - 1 3 a ) tc|@=g 

±ajaj^Q_L-c_L.<o»nftasi 3 c ■£^±mm£& mM M&££^£ ?L B 

[ 0 0 0 9 ] 

X^A$ H-5M.f*^K»f±^AEEAP s_^i^vN^#-ef4#< ^15 v ^Affi^/P s tfS{g;^{£ 
tWT'tS^/^Ht, #AEEAPs ^j^VN^-tffj;^ xt, ^AEE^jP s ^MftV^^ 



Oil 



3#gfl2 O O 3 — 2 fi 9 1 f) a 



[ oo iol 

^M^'-InS .< £eJ? „ totiSit( p s /Pd ) jflVJs5< Jfescofc, va 

[001 11 
[0012] 

[0013] 
[0014] 
[ O 0 1 5 ] 
[ O 0 1 6 ] 
[ O 0 1 7 ] 
[ 0 O 1 8 ] 
[0019] 
[ 0 0 2 0 ] 
[ O 0 2 1 ] 
[ 0 0 2 2 ] 
[ 0 0 2 3 ] 
[ 0 0 2 4 ] 
[ 0 O 2 5 ] 

^mmco^t mzK-tcv awssj; nmm-±, sx-Fcommtemmmx xfmmcomm^x^xm 

[ O O 2 6 ] 
[ 0 0 2 7 ] 

^mm<Di&M<7y^? & ~,vmmmi-±, mi ~Ei3 i^i-m as n eie (^t«»i5 

* fE*)l£6 ^A#< Jfe-SffilWigHl^ci— /V3 *saEflc<offlggg^^£v^H]$ttS ±5 

^^tt, Mc-*ztitmm<Dtfm&6 m&&i&mm o t#ms „ r. tact 5 N 

f£»^6 3SA#< J&Sfl^ ^IaI^7«r«j^-y:-CjgIU$-&S^ t 3gU . MllfcftSrtt 
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[ O 0 2 8 ] 

^ coftfa.cofpf.sij^f #/j^erSfe EJ^jpftbasx^ -5 c ^ co®L2 <DMm*? cz — /W3 

5 t <vmz.mm*? p — /k3-^a»^A/-e . mm*.? p — **■ -^3 a ^a^^p 

[ 0 0 2 9 ] 

XfjujE^/vh 2 1 £r*ffii-$ 'ii'UTi^^ c ~/U5 Mizffi%g-t$ r tcj; t) , 

^ s — /U5 ^*5»t5<WR6 b WWSl3{CHfJfE«fl£SP7 SrJBMfcU > - <7>i«5flbg|37 l::jSjBE<E>M'f*: 

fit— wm^yi 1 ^xv^„ l^l, «fftP7 *3«t uhsbespi o 

Q 

[ O 0 3 O ] 

/l^3 03^ y ^5_a^3_^Ml^MM^J^AlgXg^ a — ^3 gDjfcMt^J : 2 ^JftU 

Mim^imm.Q^2AdiiuMMlj::Mmm 7. & ^Efr^ a g A-j-a r £ J: ^ , mm* £_ 
»*A{imffiiJX^{*£M.&/E§|31 0 t^ffiS r. £ £r|ftf9 XfEtJrr-S sffgHf^tb 

^6 com*:. M'Mitmmcom^&ffeiiLWiz.-?:, mmMF£^7 (oj£j3-mw>7£mj3U~fx*&>z> 

[ 0 0 3 1 ] 
I 0O3 2 ] 

ttl&M^ffiv^xt. «t v^cofi^gifexfc-5 „ 

[ 0 0 3 3 ] 



U61 
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[OO 3 4 1 

i±M7 ^j^ft.f&.iCXirfiC $ y<4 y<^7ji — b 14^19^ r CDs<^{ y<*.tf~ b 1 4 

^_9jcjf)taffig ^7 off^^isfeg^7Pi-F{c^^^ m< ^^y-'mmi 5^20 ^tsttx 

✓'^aK— J» 1 4 ^1 9 £ 'V^tSlflll 5^>2 0t {£±9 igBf f^lJ/lL X g Sb&*J 
tSSLt, PflDfcf^iij^6 rtlcUEI'j; «9 tffcftw ^ A£r 05 iufEIEib^ft-£riftj?fe-r.5 r 
t^X^, fFSb^6 {CJ^jE|FP^ilC$ -ItS^-r h 14 1=19 £ r. SSJEEg|37 & 

mfemxuzxTk te^tzt ^ i~m < s</u-7mmi 5^2 0 ^M^j^miisj^ ^Jli w?. 
[ 0035] 

ffriE'M* ^^zK — h 14^19 &nil¥Zm7£^? c — A-5 CD^^5 b M^tfXfcS CDX\ 
jej£5_b.,.g9 i H i aS(0«;jBE|fg7 3 >g>M*£5 b <0 «g^iO# ^»»Lfr«B< fe> ACjg^d^J^, 

— h 14^19 laoT, f£«|gf6 — <7>»fEf*»^A^El^-5 COX\ flBXa^^X;* b &r 
^ffil^m^L-f-Z) o JtufE^/VZT^flll 5 -^2 O £r4?— /W 5 a s 2 0 at /Kffcl 5 b , 

2 0b tmtfe§©t% «3ec*sfllfJ*l-eJS:»tt3&sj: < . JEE^MS&tta /ufif*ai 5 b , 

20b <o&tefem?£¥\z£^^mmti^iEmizff^&m&&$?z> 0 

[ 0 0 3 6 ] 

__JL&. > fEEb^6 riS^i&M^lflgBE; * 3-1,. xsW^ ^t K — h 14^19 ^MS*i^I)46 Jl 
{£Tt-S<5< h l 4 -^l 9 ^iiCfc^ffcco^Atrf^? I£Wi0#^t, % MVfteft 

o 

[ 0 0 3 7 ] 

BI5 ~BI7 ^^i^X-fi^^ — h l 4 -^1 9 ^2 O-f-o-g-ffi-4 {HIS: it <b 

[ 0 0 3 8 1 

X. huSB'W '/^ h 14 ^.1. 9 WafJs-d'I'^r^fSs "J* '0 MM^- 9 xx —/vco$4ML 2 icifi 

HX. ^»*6 ^^cDJEAffiT.^m^o HtA« C t *»«ti!E5 „ 
[ 0 0 3 9 ] 

Hi ~M3 &^i-M&-ov^Xs $ feJ-i¥M-r_-5 o S3 ic^Hb^6 (omm&mz 

*5J: T/ScNx ^ ci --^3 cp(Utg^^;V^U^ElHj^.9 0 deg^ i: IC^LTfeSJ;? fc, Y^WiM 
6 ^te'dlx^ o — ;U3 (Df^m^r\m<0 Q0MM^^2J L^^M^j^M mMi^}±^ 6 a— 6 egr 
#LT^f##»i6 ^ir^KjU^^^^^if^^jeiUX^a., r *UcJ; ?) % 0>i£x 



LUl 
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jg^j-TfeSn <Bim&M&i±± ^A ^^9 a»kifcffiffi7 ^3to =>ixfc*fr. %AP5 c 
Zmini^fci — /W3 *3i M<£>7 7 ^3 a jdSffsft^S a f£»^6 b_*>fc tf£gb:&6 

[ 0040] 

7"^f#l 5 lrfx.TV^ 0 #33 N ✓■^f jtf— h 1 4 (4, g^^u-^S h Jc 

£ > $ft*R5 b oom£^m^mJ±.M>2 ^*ffSlUXV^$©X% 1 4 IrK 

tt-SfiCBfi, — ^r^gijg^^ C2 — ,u5 ©7 5/ y"5 a 05 £&*5{&S^fc 3 6 0 d e g SJLfy 
(DW-Mjg.'m, ftfi,^7^\ -^^ib mfe*-? a—;U5 05-7 5/ ^"5 a tftoTl 8 0 d e g ^# 

[ 0 0 4 1 ] 

/H 5 a t N =i-r /W4*al 5bt, gfES&l 5 d Sr^-f-$ tfta^j^i 5 c flf^ ;ft--CV^ 
S ° — ^ 1 4 fi*@J&*^ n —^5 «D|fttE5 b COfNK)^6 ffiiJC5S^ffi5 d A»?,JDI 

^£157 ffl<Pj»ffj5_g_fc&giBa SMlilAaj,, R#fSK 14a (PJBjESij: jg 
£EfiS7_jftlj05 ffgffi5 e 4 b fclj Tj^ BM Ml 4 a Ot*lgB t;ite. 

«idE«57 flW^JH^aJ? — /H 5 a £=a-r/Wi*ai 5 b $Sffi«$ *vr . /H 5 a li 

RfiCSlU 4 a .J: *) fc V^-e*>«9 , RfSf^fll 4 a 05F*9SPT?RtS|FPl 4 a C5#^7[^ 

}Cl5Xltit /£^XV^^, D RffifcBl 4 a (Dj^m^-Q (4, 5 c 

^tfA, H/t^ttx^^ . s-TyvfJfai 5 b co— ^-(D^ESfi^^a-^Mi 5 c ifaJjCDiffi 
li&girv ki 5 a iCj tL Tl^. _ 
[ 0 0 4 2 ] 

✓■vr^^aK— h i 4 co^/vymmi 5 <?Dibf^f^ov>xift^i-Sc 1212 ^tfir 

^— ;H 5 a fC-HK ^O/^y^lrtiS. tf^-^ffil 5 c com^l 5 d *dtL 
, f^lb^6 (5D/EE73^rP v , 5 a tO^Sgl 5 d tlL fcf|5^-CO^f^I&S6 

[ 0 0 4 3 ] 
[12 1 

_r©^JfajVHfjal 5 b OMIAM,^ B2(a) ©In tCgg^V l 5 a f4 
«ia#ffil 5 c commi 5 d 4•av^fc«Mi: > r co^F J; t) ^ =i-Y/K4^al 5 b cq^j 
^^V>i: , 12(b) CO i. 5 ^/jf— ;H 5 a fiM^^Ml 5 c 05MS&1 5 d ^^BftbS 
o H^Mftttv =»..^ /Wf^^ai 5 b COi~£f3.^jt *'-;H 5 a Mffi^JF 
OM^BB^JP 1 L.t, ^^±5 #A/±^fP.s . .tm< fAftUi^'—^l 5 a f4j(E»l 5 
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teB l< i: mVEfrfrn „ 
[ O 0 4 4 ] 

h 14 tf^Vv^lflfi 5 {iKCX*5!9 N fS5J±<^£?gf;£ft v *fA^V 7" 9 tf=>6> S5£EgP7 

h 1 4 (Os</V-?Wm\ 5 ;S\[I§#, r^JIc^gfE^li, ^A^V7 B 9 jS5J££|57 ^a§L£> 

tv.fc^ iAP5 c fcJ;t;/W^^-h 1 4 frmxiPWh'^.e fo^MV a 3; ttS fc£> , [3 

3 c -e^:-j-^«i^ 6 ^S ^gg^ tvfelSP^cO— tt CO^Wl ^Q at &J2 > ^ ^^jg^V 

c t-r-Si, SS^^CDyfA^^fiVc [*13 Wf^TfcJ; 5 {^ Vc >Va Xfc 

§ cdt% *|AH^jP s /^iSjerkAlP 1 J^Tl-^S t ^A^^^ s ±i*PU TV^ i i: 
„ ^fc, |W!B#{-^^J:b{i( Ve /V a ) £*ib ( Ve /V c ) -i: »'>LTV^r i: 
So ^:T% Ve {4{S£Eg|51 0 t iSifi-TS (l£ifr<5D^Eb^[6 e O^^XfcS, 

r 0045 ] 

SI 4 f-^i-'fis»b^6 cop V,fBlr#.iLT, *#iJcD.x ? u — /H^^S^o^^t' o 
V^TlKB^tSo EJ4 ( a ) CO#4lit|5^-l 6 ^ffi^te^AfiEy^P s ^fg^BE^/P 1 J; 9 t> rti 
v>«-a-tcf^tJj^6 {c^t^T^ft^fc^S^^A-dr — £r^UXV>£> 0 ^fc, 1214(b) 
l&^P^l 7 a comm^h$4MU5$l 7 b c^®^^-5|VN/ciffi^fi, ^-|* /j? — h 1 4 SrfS: 

*&^-^{£^M#S:^A-¥ — Sr^LXV^. £4IIU^;£-1 7 b X^-TcS^^^i® 

BS^M^XifcSo r WEItrtb^-rs „ ^AJ3£^3^p s a^e, P s ' ^ "CfST-T-S r 

a, -^-<-r^- ^.agrzh_j._4_s:Bs:ttfe^ij^fl ^^^^fev^x, iaeaps ; ^i^^ff^p i 

^^faJSv^M-B:]' MVffrh ^#-5 x^;^- g;^t TV^„ /V/^^'-h 1 4 <WW:Af& 
flfl 5 3rfW-5r t t,c£<9 , yfA^»iVc l£ X^PU , mmtttiH Ve /V c ) ;£ X{£ 

Ttfcr t fcj:^ „ b|4 ( c ) comm^i 8 -z-^-rmm^m4 ( b > co#4i§£i3i 7 a x^ 

[ 0 O 4 6 ] 

a — /U3 co@^^ a — sv5 ©«§L 2 ^^»9 C7^(1]^^|^/ C CV^L- f4#E[H];£j^9 0 d e g r 
i: tvi^UXV^S (EI5 ^bs^bKii5 f-s 131 ~EI3 (c^-f-^cco^!lxco^^/w^^#i 5 $r 
M^fe=: >?tco^W ^^ _j>_r^_l 4 tc^mx.x, — Me o^^ ^jg K 1 9 & ilML X ^>-?> „ 
x^ x^tK — h 1 9 fi^lfi^6 CO— 35{C^ffig|57 ^rilC $ -€-C£39 , 136 

fflf.2 0 %il^XV^5 0 

[ 0 0 4 7 ] 

&M^h3 6 0 d e g iil^CQ^mifrm- C^^-C , ^^-o. ^^jjr^^lSftfc^^ ^ aK — S _ 

1 4. Jt 19 t>..## *p*WJ> flto.^r^, -€ ^ /J>^ |A1^x ^ c — /V5 COy ~y y"5 a \Z.f^ X 1 8 0 
d e g IRQ. M^mWl^ tr. ^jBgiiI#XfeS D 

[ 0 0 4 8 1 

s<^^^7ii~ h 1 9 t^/^mmZ 0 0D«fi5cJ±, JfeOfijXf^Ufc^M^^TK — h 1 4 
^;t- 7'«ttl 5 CO« fifej; I^ lilXfeS. x^^n°^^ — h i 9 9 a t /h Tt.l 9 b 

JltiSO „ ^Vzfmm2 0 fist?— /V2 0 a t v 3</Vf$*fe2 Obi:, fife^ffi 

2 0 c £ „ tffe#l2 0 c i'^U fc^tfg2 O d fi->hffi)$.£ tlTV^o fcfcU, 
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2_o g>3^/vtffa2 o b i^n. '</irzrmmi 5 gj^^wgfej * h x y> & t ^fe^^^ y % 

<S>£rflB^XV^. 
[ O 0 4 9 ] 

-f^^*f— h 1 9 0>s<;VZ?mm-2. 0 fe^tlfcM«©«^tT5 . =»-r/W*fel 5 b <t=J-Y 

A-ffJa? O b i: 0£ffcA^^>&tt£&UfcsVK^ilMf!l 5 comffl&mfe&Jj&P l , 
zfmm2 Q_&M M<otit?£i£*j& P 2 ±S h > ^^i«2 o ipa^/wg iag o b <r>Efia 
IrtZ^AtZmmx J5..©|£feA.Jt.!2 .tA*V.rfcfe^.PJ <P 2 oDHfiijSSj^t) fitL^IM 

[ 0 0 5 0 ] 

-a% ^-r x^tk— h i 4 eo^/vr/^i^i 5 ^o«t ■g«^-f^^./K— h i 9 (v/^yffimz o f± 

STf£S&^6 f*J^SRt> ii*tLS 7^*6. 05 a X^i-fNKjil6 PWKJ© 

h 1 9 »^W:/«#|2 0 f4BB#, x^^^aK— h 1 4 ©/^7'i«l 5 ti HAD Xfc 
So wCo^# N ?SJEE<DSfEft:ra\ afA^-C :7"9 Wi±337 — #;6>ttfc^ iAP5c fci 
t;/NV/<^*- b 1 9 ?rgTfft)t6 F*3^i9 *X<£> fc * . 05 }n^-^-6 b X^TiPWl 

^6 tbfcpraco— tt<o{pmmt fry , ^©^5rvb ttsi, mmm^>m^m 

«ftV b ^-jxtc^-U. SAff^Ps ' ' &W$fr l±JiP l £9 ^-tSv^^ 

^^K — h 1 4 WVu^tRflfl 5tHt, j5JEE<E>$fcflcte:, aHA^-f 7°9 tf»£> i«H£g|57 
fritzlMi. iAP5 c „ /M/^tK- h 1 4 U^-Yx-^tK — h i 9 £rjg£Xf£Wj^6 1*3^ 

, Vc >Vb >V a SMOtl iAS^ JP s as-fB< /^5ta^^B»6<7^atAasfaf^.jajm.U. 
t^5rtW5„ ^fc. Biai^aHbai Ve /V. 1 3>b ( Ve /Vb ) „ ( Ve 
/Vc ) -t«'>LT^5:i m\ Ve J±{fi;JEEg|51 Oi^atSEW©^ 

»=g6 e cD^^Xfe^o 
[ 0 O 5 1 ] 

^ci-, H7 t-^-r^*i^6 cdp v^m^r#BiL.x, &m<oi&i&<D*? a — s^mmm<o%i 

h 1 4 cos</v-y f, mMi 5 fc/V^ f- 1 9 ©^;v7'«f|2 o fiPflc fc^^x&So — 
*\ ^Affi^/P s ' ^mMRJjP 2 J; (9 fc f&< , KJ£JEE;*7P 1 iH i«SV A »-S\ 

h 1 9 OD'-W^tBfllS 0 fiR|V^X4o!3 > i-Afi^Va HVb fC^p-f-S t £ fc 
> ^aLfeia ( Ve /Va ) ^6? ( Ve /Vb ) ^MXLlXV^A^ M^a^>jfta_^ j vk 
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